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Mirror symmetry in division
B
y sending apical 
proteins to the 
division plane, 
epithelial cells create 
mirror image daughters, 
say Marcel Tawk, Jona-
than Clarke (UCL, Lon-
don, UK), and colleagues. 
This mirror symmetry 
helps form the zebrafi  sh 
neural tube.
Fish form neural 
tubes by hollowing out a 
solid rod of cells. Within 
the rod, cells are elon-
gated and occupy all 
positions across the rod diameter, including the midline. During 
tube formation, cells must move away from the midline, where 
the lumen will form. At the same time, the rod cells become polar-
ized such that their future apical side is adjacent to the lumen.
Tawk et al. examined these changes by fl  uorescently tagging 
the apical marker Pard3, whose relatives help to polarize worm 
and fl  y embryonic cells. The Pard3 revealed an unusual division 
in early rod cells that organizes the polarity of apical proteins.
During this division, which occurred 15 hours after 
fertilization, Pard3 moved from its ubiquitous cytoplasmic 
distribution to the cleavage furrow. Upon division, Pard3 was 
partitioned with mirror symmetry, resulting in daughter cells 
whose apical sides faced each other.
After division, the daughter cell closer to the midline quickly 
moved to the opposite side. Loss of Pard3 blocked the cell migration 
across the midline, but the authors do not yet fully understand how 
crossing occurs. Until lumen formation, the daughter cells main-
tained a small area of cell–cell contact where Pard3 was concen-
trated. Clarke supposes this contact might “stop them from slipping 
back across one another,” thus stabilizing their relative positions.
In mutants in which the rod formed late, the mirrored division 
took place before rod formation. The authors thus suggest that 
Pard3 accumulation at the cleavage plane is triggered by a cell-
intrinsic mechanism rather than by the rod’s environmental 
infl  uence. But they are still looking for the upstream events that 
trigger this sudden polarity. They speculate that other 
developmental cavitations, such as gut formation, might also be 
preceded by a mirror-symmetric division.
Reference: Tawk, M., et al. 2007. Nature. doi:10.1038/nature05722.
Platelets’ preset lifespan
P
latelets are born with a lit fuse. These clotting cells are 
set to implode when the fuse—its allotment of Bcl-xL—
is burnt up, based on ﬁ   ndings from Kylie Mason, 
Benjamin Kile, David Huang, and colleagues (Walter and Eliza 
Hall Institute, Melbourne, Australia).
Life is short for platelets, which survive only about ten 
days before they are removed from the bloodstream. Platelet 
numbers are thus set by a balance between their production 
and removal. Mason et al. found that this balance shifted in 
mice with mutated versions of the antiapoptotic protein Bcl-xL: 
the mice were severely deﬁ  cient in platelet numbers.
An apoptotic-like mechanism is needed during the birth of 
platelets, which are shed from bone marrow megakaryocytes. 
“We thought this would be the problem,” says Kile, “but it’s 
not.” The platelets were shed normally. “Then we had an excit-
ing thought: what if [Bcl-xL] is keeping the platelets alive?” Kile 
and colleagues now show that Bcl-xL provides “a beautiful dose-
dependent regulation of lifespan.”
Bcl-xL protected platelets from death by restraining deadly 
Bak, which pokes holes in mitochondrial membranes and induces 
caspase-mediated apoptosis. The authors propose that platelets 
start out with enough Bcl-xL to block Bak. But because Bcl-xL is more 
labile, Bak eventually wins out. The Bcl-xL mutants were even more 
labile than normal, resulting in those platelets’ early demise.
Because platelets lack nuclei, they cannot synthesize 
replacement Bcl-xL. Their lifespan is thus predetermined by 
their megakaryocyte-donated allotment even in the absence 
of an external death signal.
Apoptotic inhibitors might have future use in vivo to boost 
platelet numbers in clotting-deﬁ  cient patients. But Kile is excited 
about a more immediate possibility—that Bak inhibitors might 
extend the very short shelf life of donated platelets used in 
transfusions. “Even just a 50% increase would be a huge gain 
in the clinical setting,” he says.
Reference: Mason, K.D., et al. 2007. Cell. 
128:1173–1186.
A division that leaves daughters with 
mirrored allotments of Pard3 (green) 
causes one cell to cross (left) the midline 
(yellow line). Cells fail to cross (right) in 
the presence of a mutant Pard3.
Normal platelet lifespan (ﬁ  lled boxes) is shortened (circles) by Bcl-xL 
mutations (right).
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